Ischemic stroke is a condition characterized by reduced blood supply to part of the brain, initiating the ischemic cascade, leading to dysfunction of the brain tissue in that area. It is one of the leading causes of death and disability and is estimated to cause around 5.7 million deaths worldwide. Methyl tetra hydro-folate reductase (MTHFR) is a rate limiting enzyme in the methyl cycle which catalyzes the only biochemical reaction which produces 5, Methyl tetra hydro folate, the co-substrate for the re-methylation of homocystiene to produce methionine. MTFHR C677T is a common mutation of MTHFR and those homozygous for the MTFHR C677T produce a thermo-labile form of the protein with drastically reduced catalytic activity resulting in elevated plasma homocystiene levels -a common risk factor for cardiovascular diseases. However, the role of MTHFR C677T in ischemic stroke remains unclear. To evaluate this association, we carried out a meta-analysis of existing published studies, which included 72 studies involving 12390 cases and 16274 controls. The forest plot was made to evaluate the overall risk of the mutation in the etiology of Ischemic Stroke. The overall Odds-ratio of the study was found to be 1.319 for random effects model, revealing a ~32% increased risk of Ischemic stroke in the presence of MTHFR C667T mutation compared to controls. Publication bias in the study was analyzed using funnel plot which revealed that only 7 studies out of the 72 contributed to publication bias. These 7 studies were excluded and Meta-analysis was repeated for 65 studies and overall odds-ratio was 1.306, which showed that there was a 30% higher risk of Ischemic stroke in the presence of MTHFR C667T.
Background:
Stroke is a clinical condition characterized by poor blood flow to the brain resulting in cell death. It is of 2 major types: ischemic, due to lack of blood flow, and hemorrhagic, due to bleeding. Ischemic stroke is a clinical condition characterized by reduced blood supply to part of the brain, initiating the ischemic cascade, leading to dysfunction of the brain tissue in that area. The reduced blood flow can be caused by Thrombosis, Embolism, Systemic hypo perfusion or venous thrombosis.
[1] Stroke is one of the leading causes of death and disability in India and world over. In 2005, ischemic stroke is estimated to cause around 5.7 million deaths worldwide and 87% of these deaths were in lowincome and middle-income countries.
[2] The estimate adjusted prevalence rate of stroke range, 84-262/100,000 in rural and 334-424/100,000 in urban areas. The incidence rate is 119-145/100,000 based on the recent population based studies. [3] Methyl tetra hydro folate reductase (MTHFR) gene which is located on chromosome 1 (1p36.3) encodes a 77 kDa dimeric protein of the same name, which is a rate-limiting enzyme in the methyl cycle. [4] It catalyzes the only biochemical reaction, which produces 5, Methyltetrahydrofolate, the co-substrate for the remethylation of homocystiene to produce methionine. [5] MTFHR C677T (C → T substitution at bp 677) is a common mutation of MTHFR causing an Alanine to Valine substitution at the 222 nd position in the encoded protein product. People who are homozygous for the MTFHR C677T mutation produce a thermolabile form of the protein with drastically reduced catalytic activity resulting in elevated homocystiene levels in the plasma. [6, 7] Even a modest increase in plasma homocysteine has been known to be risk factor for cardiovascular diseases. [8, 9] However, its role in stroke remains unclear. Although most case-control studies suggest a positive association between elevated plasma homocysteine and stroke, nested case-control studies to establish such an association are rare and are limited by the availability of previous studies.
[10]
Meta-analysis is a powerful statistical technique involving analysis of a large collection of analysis results from individual studies for the purpose of integrating the findings. [11, 12] It is a quantitative and formal epidemiological study design used to systematically assess the results from previous research to derive conclusions about that body of research. [13] We performed an updated systematic review and cumulative meta-analysis of available data and quantify the stroke risk associated with the 677T allele with a sufficient sample size to address these power limitations. All published manuscripts including letters, previous metaanalyses, and abstracts were searched. The retrieved studies were examined thoroughly to assess their appropriateness for inclusion. The search results were limited to human. All languages were searched initially, but only articles in English language were selected. The references of all computer-identified publications were searched for any additional studies, and the MEDLINE option-related articles were used for all the relevant articles.
Inclusion and Exclusion Criteria:
Studies were included if: (a) study design was case-control and (b) had confirmed diagnosis of ischemic stroke with magnetic resonance imaging (MRI) or computed tomography (CT). A standardized data collection form was used for data extraction; this form mainly included the following content: (i) Name of the first author, year of publication, country, and racial descent; (ii) Demographics, number of cases and controls, and source of cases and controls; (iii) Distribution of genotypes and alleles; (iv) Hardy-Weinberg equilibrium 
Meta-Analysis:
The Comprehensive Meta-Analysis Version 3.0 performed all statistical analyses. Two-sided p values less than 0.05 were considered statistically significant. For the control groups for each study, the observed genotype frequencies of the MTHFR C677T polymorphism were evaluated for Hardy-Weinberg equilibrium. The strength of the association between the MTHFR C677T polymorphism and Ischemic Stroke was assessed by the odds ratios (ORs) with 95% CIs. The pooled ORs of Patients with Ischemic Stroke vs. Healthy controls were calculated for the dominant model (CT + TT vs. CC). The evaluation of the metaanalysis results included a test for heterogeneity, an analysis of the sensitivity, and an examination for publication bias. Considering possible heterogeneity between studies, I 2 metric were conducted, p < 0.10 and I 2 > 50% were considered to indicate the existence of significant heterogeneity.
[14] If the heterogeneity test result returned p > 0.1, the pooled ORs were analyzed using the random-effects model [15] , or else, the fixed effects model was used.
[16] Sensitivity analyses were also performed after sequential removal of each study. Lastly, Begg's funnel plot and Egger's test were used to examine statistically any publication bias [17, 18] . The overall methodology is depicted in Figure 1 Results & Discussion:
The current study investigated the association between risk of ischemic stroke and MTHFR C677T polymorphism. Study revealed that the presence of MTHFR C677T significantly increases the risk of ischemic stroke. Numerous studies have been carried out across the globe to determine the association between MTHFR C677T polymorphism and ischemic stroke; however, the association remains inconclusive. With an aim to accurately quantify this association, we carried out a metaanalysis of existing published studies, which included 72 studies involving 12390 cases and 16274 controls (Shown in Table 1 ). The forest plot was made to evaluate the overall risk of the mutation in the etiology of Ischemic Stroke. The overall Odds-ratio of the study was found to be 1.276 for fixed effect model and 1.319 for random effects model, which showed that there was a ~32% increased risk of Ischemic stroke in the presence of MTHFR C667T mutation compared to controls. The Forest plot is depicted in Figure 2 . The findings from the current meta-analysis study are in agreement with both the previously carried out meta-analyses on evaluating association between risk of ischemic stroke and MTHFR C677T polymorphism. Publication bias in the study was analyzed using funnel plot, which revealed that only 7 studies out of the 72 contributed to publication bias. These 7 studies were excluded and Metaanalysis was repeated for 65 studies. The overall odds-ratio was found to be 1.306 that showed that there was a 30% higher risk of Ischemic stroke in the presence of MTHFR C667T mutation compared to controls.
Conclusion:
This current study is the largest meta-analysis consisting of 72 studies, carried out to evaluate the association between MTHFR C677T polymorphism and the risk of ischemic stroke. The study done showed that the polymorphism significantly increased (~30%) the risk of ischemic stroke. The study further suggests the importance of MTHFR genotyping for identifying patients susceptible for risk of ischemic stroke and for preventing and managing stroke cases. The study findings have a clear implication on health policy makers to enable increased intake of Levomefolic acid to reduce the risk of ischemic stroke. Bigger prospective studies with correction for multiple comparisons are essential for further validating the study findings.
